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Section 1 


INTRODUCTION 


This manual is intended to help field engineers maintain and 
repair the Pixel 100/AP general purpose mreroceneuycs in the 
field. ) : | 


The user of this manual should Bs familiar with the theory of. 
 @peration of the 100/AP hardware (contained in a separate volume 
ef the 100/AP Service Manual: "Theory of Operation," IL part 

ne. 160451-00). Some familiarity with the operating system and 
ether software in use is also essential. More information on | 
Pixel software can be found in Appendix B. : 


“Because of the modular design of the 100/AP, field.repair will 
eensist primarily of modular replacement, cabling, video adjust- 
ments, and Similar operations. This type of field service will 
be referred to as "Level 1" repair. More detailed operations | 
including board troubleshooting and component pope cere will 
be porerre to as "Level 2" repair. 


This book supports level l repair only. The AccesS and Replace- 
ment section contains the information needed to identify, remove 
and replace the individual modules. The Cabling and Connectors 
section contains information on the power wiring, diskette and 
Winchester disk drive cabling, and cable routing. It also 
includes diagrams which identify the signals present at the 
eonneetor pins throughout the system. The Maintenance section 
eovers preventive maintenance (including a functional check), 
cleaning, and adjustments. The Troubleshooting section includes 
a step-by-step method for isolating errors and correcting them. 


Seme information normally found in maintenance manuals proper 
has been placed in appendices to permit easy updating. In 
particular, the section on required tools and Spare parts 
(Appendix A) should be of interest. 


_ section 2 
ACCESS AND REPLACEMENT 
2.0 GENERAL twee 


This section covers sescubig and disassembly procedures for ene 
following components. : 


o. Computer enclosure 
a e@ Terminal 
, @ Diskette drives . 
@ Winchester disk drives 
- Each ‘subsection includes information on parts. identification ake 


hardware options which can be used in conjunction with the parts 
list in Appendix A for ordering. 


2.1 REPLACEMENT PROCEDURES FOR THE COMPUTER MODULES 


2.1.1 Removing the Back Panel 


To access the interior of the computer enclosure and service the © 
components inside, it is necessary to remove the back panel of | 
the computer. 7 | >? | 


2 9 * > - . a Bie pee A : Si 7m ~S ei - 7 
“PE oie. SIL Sa yt ort INT SYNE EE POP Se eee ee ee a Eee ke ae ee ein doe ee ee Se A 


WARNING» 


Line voltage is present at the EMI filter/ 
interlock wiring, at the on/off switch, at 
the terminal strips above the fans, and at : : 
the disk drives when the power is on. i ; POS ie 
Observe standard safety precautions when 
working around equipment WEECO is plugged 
in. 


POAT AL PEI Sah earl Tay PM ete Pe Shane rE 


The power supply in the card cage may main- 
tain some voltage for uP to one minute pugs 
AC is removed. e | 


Tay Sc 


CAUTION 7 . 


BLE ew 
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Static wieheekatey can damage the MOS ICs : 
which are used on many of the boards. - 
Danger of damage by static electricity is : n- 
greatest for sites with low humidity (<40%) 

and carpet flooring. Handling PCBs by the 

edges or card ejectors and handling them ; 

only when necessary will help guard against i 
Static damage. 


Re ecsial ‘bel 
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a. Using a 9/64-inch Allen hex wrench (3,5 mm), remove the 
geven bolts which secure the back panel to the computer. 
. The open circles in Figure 2 1 shown the locations of the 
bolts. 


p. Slide the back panel down, then out. Soa the ground 
wires (the plastic connectors Slide together) at the 
“bottom right and center of the panel. a 


ae. Slide the top of the computer back (about an‘inch), then 
~]ift it off. Remove the ground wire at the front left 
ccorner (looking from the back). | , 

a. To reassemble the unit, reverse the process. Note that 
the notches in the top fit over the two circular plastic 


guides on the sides of the enclosure. The washers are slid 
onto the back panel bolt first (split lockwasher, then flat | 


washer), then the bolt-—washer gece holds the back to 
the computer. 


- 


Figure 2-1. Back Panel Bolt Locations 


a 4 


2.1.2 Parts Identification 


- Figures 2-2 and 2-3 show the interior of the computer module. 
The printed-circuit-card modules mount in the card cage in the 
top half of the computer next to the fan assembly (the black 

- metal angled part with the terminal strips on top). The three 
fans mount on the underside of the fan assembly. A metal 


partition separates the top half of the computer from the bottom 


half. 


Cabling between the top and bottom half is fed through three 
cable ports: a small one in the bottom of the card cage for DC 
power, a large one underneath the fan assembly at the rear of 


the partition used for disk drive data cables, and a smaller one’ 


che of amma A ND begs = ben Aen are BIR. Senn cell in iA ACM ei iS salad ais ll Si tec machi gues 
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Figure 2-2. Interior of Computer 
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. Figure 2-3. Interior of Computer 
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under the fan sesenbiy near the rear of the pelea" for AC 
power to the on/off switch. 


Diskette and Winchester disk drives mount in the bottom half 
The AC line cord is fed through a port in the 


of the computer. 
floor of the housing, 


connected to a EMI filter on the right 


wall, and an interlock switch on the floor of the gue ee 


Table 2- 1 identifies. the printed-circuit- card modules and lists 
the hardware options available. 


Module 


IOP Board 


AP Board 


AP/Memory 
Board 


serial 
Board 


Terminal 
Cont. 


Diskette 
Cont. 


Table 2-1 


Printed-Circuit-Card Modules 


Identifying Features 


No ribbon-cable -connectors on 


top. Largest chip is TMS9900. 


Two sixty-pin ribbon-cable 
connectors on top. Largest 
chip is MC6s0ooo. 


(Up to 6 may be installed.) Two 
sixty-pin ribbon cables on top. 
Large regular arrays of goid- 
topped RAM chips. 


Dedicated position--rearmost in 
card cage. Two top ribbon- 
cable connectors, parallel, 
serial, and terminal ports on 
card itself. 


Single ribbon-—cable connector 
on top. Densely populated 
board. | 


Single ribbon-cable connector 
on top. Sparsely populated 
board. Largest chip is FD1771. 


Options 


128K/ 256K 
of RAM 


none 


.295/.50/ 
.75/1 Meg 
of RAM 


4-1-8 or 


8-2-8 «| 


ser.-par.- 
terminal 
ports. 


#0 or #1 
90/60 Hz.: 


(cont'd) 


_ Module Identifying Features | | Options 


Winch. Wide ribbon-cable connector at 
Cont. top; smaller ones on the face 
Of the board. Red and green 
LED on top of board. 
Power Dedicated position--wide slot 115/220 v. 
. Supply in card cage with 37-pin : a ae 


connector. 


Wide board. 


The only deateated postions in the card cage are the serial 
board's (rearmost) and the power supply's (the wide one). All 
of the other positions may be used by any of the cards. In 
practice, the-terminal controllers (which have to connect to 
the serial board) are usually mounted in the positions near 
the serial board, while the diskette and Winchester controllers 
- are mounted on the Ones end of the card cage. 


2.1.3 Replacing Printed Circuit Card Modules 


Ts Open the back and top of the computer (Section 21,1). 
ob. Locate the module to be removed (Section Qikice ) 


Cs Remove the ribbon cable(s), if any, from the neaune to 
be replaced. Note the orientation of the cable (a colored 
stripe on one edge of the cable. Some diskette signal 
cables have a patten on one side of the cable; note that 
there is a heavier mark on one edge of these cables as 

well). In a properly wired system, the colored edges of 
all the cables will point towards the fan assembly. 


ad. When removing the power supply, remove the AC and DC 


EAR ea 


power connectors shown eS 2-4. 


e. Pull up on the white prseere card ejectors and remove the 
cee. | 


‘able 2-1 ee een, oe 


DE out 


P3,. 
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Figure 2-4. Power Supply Connector and Fuse Locations 
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-e. Install the replacement module, making sure it goes in | 

~straight. The component side of the board faces the back © 

of the computer. Push the card down into the backplane | 
connector, making sure that it is seated completely and — 
‘resting on the card ejectors. 


CAUTION 


“The backplane edge connectors may be damaged 
if the board is not inserted correctly, The 
replacement procedures for these connectors 
are lengthy. Do not attempt to force the 
ecard if it does moe seem to be seating 
correctly. | mu 


The power supply may be damaged if it is 
| 4 connected to improper line voltage. Be 
. 4 especially careful when the line voltage is 
&§ 220 volts. | 


f. Reconnect the ribbon cables, if any. If you have forgotten 
= how they were connected, refer to Section 3 of this manual. 


2.1.4 Replacing the On/Off Switch | 


The on/off switch eo ssnoie also contains the unit circuit 
breaker and power indicator lamp. 
a. — the back panel and top Meeey ron ye ee 


-b.” Unplug the quick-connect connectors ar ae 
| — on the back of the switch. | 


is tae a 1/4- inch nutdriver, unscrew the onguntine nuts on 
either side of the switch housing. | 


a. Remove the switch assembly. 
-e. Squeeze the mounting tabs on the top and ‘bottom of the 


switch assembly to remove it. rom the mounting plate. 
Replace the Switch. | 


~ Os 


f. | Remount the switch ne and reconnect as shown in 
. Figure 2-5. 


ee Figure 2-5. On/Off Switch) Connections He 
eS | | | (back view) 


24149 Replacing the AC Line Cord, Filter, and Interlock 


These components are wired as shown in Figure 2-6. To replace, 
use a Slotted screwdriver to remove the component, then 
tnstall the replacement. Rewire as before. 


When pepo ine the filter, be. sure that the three- terminal end 
of the filter is down. | 


When Fepleeine the line cord, -be sure that the’ metal braid 


covers the cord completely from its aapue port to the filter 
ground (center) terminal. 


TI-@ 
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Notes: 


- GRN 


puke A is on the Floor of the ers near the AC Vine cord port. A 7a. : 

wire for the power supply is also connected at A... | 

Ground B is on the floor of the housing, in the corner near the EMI/RFI Filter. : 

Ground wires for the disk drives and the rear panel ground connector are also 

attached to ground 8. 

The center terminal on the EMI/RFI filter is connected to ground B and to a 

metal braid used to shield the AC line cord between its — port and the 
aan 


BRN 


EMI/RFI 


Interlock | 


Filter ; 


2.1.6 Removing the Card Cage and Fan Assembly — 


The card cage is attached at one side to the computer housing. 
The black angled metal part on the other side, the ''fan 
assembly," serves as a mounting surface for the two -AC terminal 
blocks and S-amp circuit breaker (on top) and the three cooling 
fans (underneath). The backplane serves as the floor of the 
card cage; underneath it, the whole assembly rests on ‘rubber 
feet which in turn rest on the metal partition which ‘spans “the 
computer enclosure at the middle. 


The card cage and fan assembly must be removed pefore "thie 
backplane or fans can be removed. 


a. Open the back panel and top (Section 2.1.1). 


b. Remove all of the circuit boards and the cables attachéd 
to them. 
or Remove the two 5-amp circuit breaker wires (brown) from 


the terminal blocks on top of the fan assembly. 


d. ‘Remove the terminal block mounting screws and the terminal 
| blocks. (There are two mounting screws per block. ae 
also secure the re ace shields. ) Refer to Figure -2- 


e. Remove the four screws which hold the card cage to the 

| Z-rails welded to the side of the housing. AS -you lift: 
the card cage out, unplug the black connectors which 
supply power to the fans; theis will free the card cage 
SO that you can lift it out completers. Be. careful ‘SO 


Ti To reinstall, reverse the process. Be sure to thread eae 
| DC power cable back through the hole in the backplane. Do 
not tighten the terminal block mounting screws too tightly 


(more than hand -tight) or you may crack the plexiglas 
shield. 


2.1.7 Removing the Fars 


ets 
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co See 


SBAnst 
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oe 


(SUTITM YOOTA Teuywrey, 


Note: AN 6 screws in each terminal-_ | 


- block half are connected. Ae 


Power supply ground jis on floor of 
housing near AC cord input. 


Disk drive ground is on floor of 
housing near EMI filter. 
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To oe ' To Fans 


Disk ~*~ (black zipcord) 


To Power Supply — 
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To On/Off 
Switch 


a. Remove the fan assembly and card cage - €Séctiicn 2241: 6). 
(see note above). | 


ice Using a 1/4-inch nutdriver (7 mm), unscrew the fan from 
the fan assembly. | 


c. Attach the replacement fan. The black -power connector 
can be connected either way. | 


2.1.8 Replacing the paceprans 


If one of the connectors on Hee backplane has ‘been damaged ‘Wy 
contamination or improper insertion of a PC board, the packplaie 


-must be replaced. Replacement takes a while, so it aS ie gh 


attempt to clean the connector with Dust-off, a soft brush, 
some other contact cleaning method before replacing the a ae 
plane if there is no obvious paySicat damage. 


& 


a. Remove the card cage (Section 2.1.6). 


b Unscrew the four screws which hold the backplane ‘and 
rubber feet to the corners of the card cage. Refer to 
Figure 2-8. 

Cc. To reinstall, reverse the process. 


2.1.9 Fuses and Circuit Breakers 


The ped is protected by one fuse and two circuit breakers. 


The fide is located on the power supply board. This poard is. 
protected by current-limiting circuitry which is able to with- 
stand even a direct short across its output. The fuse provides 
an extra measure of protection. Should the power supply fuse 


blow, it indicates a malfunction of the power supply which 


warrants the return of the power supply to the factory for 
testing. Refer to Figure 2-4 for the fuse location. 


The unit on/off switch ecntains a circuit breaker which is reset 
by turning the machine off for two minutes and then turning it 
back on. | 


The 5-amp circuit breaker on the fan assembly will interrupt 
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Figure 2-8. Attaching the Backplane . 
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AC power to the disk drives and fans. It wH¥1 not interrupt 
DC power to the system. It is reset by pulklang the knob out, 
then pushing it in. 


2.1.10 Setting AP/Memory DIP Switches 


DIP (dual-inline-pin) switches, a bank of single- -pole. ‘sig fe- 
throw switches in a package the size and shape of an IC, “ate” 
used to set the address of a particular AP /memory board, “att | 
the number of wait States. | 


The upper four switches in the DIP switch ceswern the num gr UE 
wait states. The number of wait states wil normally be “One; 7 
any deviation from this figure (due to system configuration Gr | 
application) will be specified by Pixel. 


The lower four awitehes set the board address; each board wit | 
respond to a specific combination of the four most significant — 
~bits of the AP RAM address bus (CRAMAZO. .RAMARZS ). 


In practice, of course, when replacing a boaard the DIP wits 
should simply be set in the same way as the board being 
So Ceeecees 


~~. 


The DIP switch settings are shown in Figure 2-9. 
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Figure 2-9. AP/Memory DIP Switch Settings 


2,2 REPLACEMENT PROCEDURES FOR. THE TERMINAL 
2.2.1 Opening the Display Housing 


The display Housing is opened by removing the four screws at the 
_ bottom ee ee housing. The molded top can then 


WARNING 


CRESS | ‘yétaih Noite of their high voltage even 

. after power has been turned off. Always 
ground the anode by slipping a grounded 
metal blade screwdriver under the boot on 
CRT anode before working around the CRT or 
display driver circuitry. 


CRTS can implode if subjected to shocks or 
stress. -Always handle CRTs carefully. 


| , ee "eis ny eget ole oe i ey ee Oo a 
2 2.2 Parts ever eee oe gee eee, | — 


The interior of the atepray init is shown in Figure 2- 10, 2-11, 
and 2+22., 


2.2.3 Repleeing the Receiver Board 


The receiver board is wountea on the base of the eer 
housing. Connectors to the computer and the keyboard are 


mounted directly" ‘on the receiver board; they face out through 
the back panel of the display unit. 


a. Open the display housing (Section 2.2.1). — 


b. Unplug the two translucent plastic connectors which connect 
‘the receiver board to the display driver and the power 


“PHOTO NOT AVAILABLE AT. 
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Figure 2-10. Terminal (Display Driver) 
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‘Figure 2-11. Terminal (Back View) 
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Figure 2-12. Terminal (Power Supply) | 
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supply. 


c. Remove’ the four screws at the égrners of the receiver 
board which hold it onto the display housing. 


d. To install, reverse the process. Make sure the connectors 


are firmly Scares: 


2.2.4 Replacing the Display Driver Board 


The display driver board is mounted over the base of the CRT. 


NOTE: The display driver may have to be adjusted after in- 
stallation according to Section 4.4 of this manual. If the 
horizontal size needs adjustment, a special hex alignment tool 


is required. | | _ & $x 


a. Open the aiepieg housing (Section 2-9. Ll). 


b. Short out the high voltage lead to the CRT be 214 seine a 
grounded metal-blade screwdriver (with an aaSn reece handle) 
under the clear plastic boot. 


ec. Pull back the clear plastic boot on the idle cepa lead 


and remove the lead. 
d. Pull off the tube socket at the end of the CRT. 


e. Disconnect the ground lead connected to one of the "bell" 
speaker's mounting bolts. | 


sie Unplug the connectors which connect the display driver to 
the receiver board and the CRT YOR: 


g. Unscrew the four mounting screws at the corners of the 


display driver board. 

h. To reinstall, reverse the process (it is not necessary to: 
short the anode again). Adjust according to Section 4.4, 
if necessary. : : : 


/ 2.2.5 Replacing the CRT 


e 
/ 
i 


a. Remove the display driver (Section 2.2.4). 

-b.. Loosen the screws at the corners of the CRT screen. 

<. Hold the CRT with one hand, and with the other remove the 
four screws at the corners of the CRT screen, the long 


'. *ension spring, and the ground wire. 


od. Yo install, reverse the procedure. yt 


WARNING 


Do not tighten the screws on the CRT corners 
more than hand tight. Doing so may cause an. 
implosion. hee 2 | | 


2.2.6 Replacing Power Supply Components 


The power wiring is shown in Figure 2-13. Individual components 
wf the power supply are replaced by unbolting them (in the case 
of the capacitor, loosening the clamp), removing the wires, and 
replacing. Be sure to observe polarity at the filter capacitor. 


The transformer can be wired for either 115 or 220 volt opera- 
~ tion. If the primary coils are wired in parallel as shown in 
Figure 2-13, the power supply will accept 115 volt line voltage. 
If the primary coils are wired in series (Figure 2-14) the 
_. power supply will accept 220 volt line voltage. 


2.2.7 Replacing the Contrast Control | 


‘The contrast control is a potentiometer mounted on the front 
of the display housing in such a way that the operator can turn - 
. =e knob through a cutout in me base of the housing. 


GRN 


BLU 


Rect. 
Module 
BLU | 


Grounds: _ | 
A - Near switch 


B - Transformer mount 


_ € - CRT mounting screw 


D- Capacitor bracket 


Figure 513: Terminal Power Supply __. 


Figure 2-14. Transformer Wiring—220 Volt 


 @. |. Remove the 10-wire connector from the display driver and 
extract the three wires which-run from the contrast control 
to the display driver. The wires can‘be extracted with a 
special extraction tool or with a thin tool such as a a 
paper clip. 


b. Remove the two contrast control mounting screws with a 
_ 1/4-inch nutdriver (7 mm). Replace the control. 


Ce. Insert the wires into the display dziver connector. The 
-  genter wire on the control goes to the center hole (#3) 
dn the connector. 


2.2.8 Replacing the Bell 


The bell is actually a small speaker mounted on the left side 
(from the front) of the display unit. | 


a. Remove the 10-position connector from the receiver board. 
. *b. Extract the bell wires (#2- white, #3-white) from the 

—- .. @onnector, uSing either an extraction tool or a thin tool 
_ Such as a paper Clip, 2 2 - <9 te ee PL a eRe 


-¢. Remove the speaker. - a fn ha Taya. © ee 
oad. To ‘install, reverse the process. Make sure that the ground 


lug from the display driver board (black) is connected to 
_ one of the Monae sve screws. 


. 2.2.9 Replacing the Keyboard 


In the field, the keyboard and keyboard housing are normally. 
-<arried and replaced as a unit. The coiled cord is removed by 
“squeezing the plastic locking pin which points Cowen from the : 

| ahaa The connector sueDS) back in. 


-- 
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2.3 REPLACEMENT PROCEDURES FOR THE DISKETTE DRIVES 


2.3.1 Replacing the Drive Unit 


Diskette drives mount on a shelf inside the computer housing, 
immediately below the card cage. If there are Winchester disk 
drives installed below a drive to be replaced, the lower drive 
will have to be removed (Section 2.4.1 or 2.5.1) in order to 
access the mounting screws of the upper drive. 


NOTE: If you have a long ratchet dogbone wrench (1/4 in -- 7 mm) 
you might be able to remove upper drives without removing lower 
drives. This maneuver takes practice. 


as Open the back panel and top (Section 2.1.1). 


b. Unplug the power connectors from the drive: there are four- 
in (AC) .and six-pin (DC) connectors made of white trans— 
lucent plastic. You do not need to note the orientation 
of these connectors as they are keyed. 


on Unplug the gray ribbon cable. Note the orientation of the 

| cable, either by the embossed trademark on the connector 
(which will be right-side-up or upside-down), or by the 
stripe indicating pin 1. In a properly wired system (with 

the cables in the card cage all pointing toward the fans), 
pin 1 should be to the right. 


od. Using a Se rewarives or a 1/4-inch (7 mm) nutdriver, loosen 
the four mounting screws underneath the drive to be 
removed. These screws fit into keyways in the computer 
housing. To remove the drive, pull it back (about a half 
an inch) an lift it up and out. If you wish, you may 
remove the mounting screws. a cd and then ae the 
drive back. | 


e. To replace the drive, reverse the process. 
2.3.2 Parts Identification 


The parts of the diskette drive are shown in Figures a 15, 2- 16, | 
oe 2-17 7 
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e 2-15. Diskette Drive (PCB Side)’ 
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Figure 2-16. 
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Diskette Drive (Pulley Side 
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Figure 2-17. Diskette Drive (Motors) 
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2.3.3 Replacing the Drive PCB 


~The electronics which control many of the functions of the 


diskette drive are packaged on a printed circuit board mounted 
on the drive. | 


Remove the drive from the computer (Section ae eee ep ae 


Remove the three connectors attached to the drive PCB. 


They are labeled PZ, P3, and P6 in Figure 2-15. 
Remove the four mounting screws and remove the PCB. 


To install, reverse the process. Be sure the drive is 
jumpered correctly (Section 2.3.7). 


2.3.4 Replacing the Drive Motor Assembly 


The drive motor assembly rotates the diskette through a belt- 
drive system. Motors are available for either 115 or 220 volt 


operation, and are stamped with the voltage on the ‘Side. 


Unplug the motor AC power connector (at the rear of the 
drive). 


Locate the two screws which hold the motor capacitor to 
the drive. Remove the rubber boot over the capacitor 
leads (if there is one). Note the orientation of the 


leads. 


Remove the drive PCB (Section 2.3.3). SF 


Remove the belt from the drive pulley (refer to Figure 
2-16). 

Remove ‘the four screws which hold the drive motor to the 
base casting and remove the motor. 


Reverse the procedure for dnstei tation. Be sure that the 
ground lead is connected between the capacitor clamp and 
the base casting. 


2.3.5 eisai neti a Belt 


s 


~The motor drive pulley and belt are changed to sadaniate 50 
or 60 Hz Byenr neue | 7 
a. . Remove the drive PCB (Section 2.3.3). 


a Remove the belt from the drive pulley (refer to. eaeUES 
) 2- ~16}. — | | 


cc. Using a 1/16-inch Allen hex wrench a, o ak Sasacs the 
.. pulley set screw and remove the pulley. . | 


d. “To install a new pulley, reverse the procedure. The drive 

--- pulley must be aligned with the spindle eereey (by re) SO 
| that the belt tracks CORESCE SY: | | | 

e. A new belt oe ,, be installed after step (b). above. 


2 


‘2.3.6 Replacing the Cartridge Eject Spring 


he cartridge eject spring is the spring most likely to become > 
weak with continuous use... (Refer to Figure 2-17: "eject 
mechanism.") It consists of a T-shaped leaf spring and a coil 

spring attached to a plastic vane which the diskette DURHeS 
against. 


To replace the imMehaved pressure spring, remove the ae mount 
screws and replace the spring. 


To replace the coil spring, it is best to replace the entire 
spring-and-plastic-part assembly. Remove the T-spring as above, 
then rmove the coiled spring from the LOSe at ene front end. 
Reverse te procedure to install. | 


2.3.7 Jumpering the Drives. 


fhe diskette drives are jumpered for three reasons: to make the 

 @iskette drive match the attributes required by the 100/AP, to 
allow the diskette controller to differentiate between two 
drives connected to a common cable, and to provide proper 
impedance termination for certain control lines. 


See seid? ae PL Rp te Be 
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> a. 


“The jumper is a plastic-covered:- sleeve which fits over and 


shorts the gold-colored square posts on the drive PCB (the 
jumper .at location TS, however, is an actual wire jumper). 


The chart which follows provides the jumpering instructions 
for the drive PCB. In a one-drive system, the drive must be 
selected as "drive 1" and terminated. In a two-drive system, 


the left drive (from the front) must be selected as "drive lL" 


and the right drives as "drive 2." The last drive--that is, 
the drive at the end of the a al -~chained ribbon cable--must 
ae be terminated. | 


Table 2-2. Diskette Drive Jumpering 


Location Jumper | . 


DC out | 

dD in . 

I. - out 

R in 

Ss | out | 

DS1 in to select as "drive 1" otherwise out - 
DS2 in to select as "drive 2" otherwise out 
DSs3 | | a 

DS4 } out 

T2 

T4: in to terminate otherwise out 

TS | | a ‘ 

T6 | | 

RI | pe oe, 

RR wire jumpers always in 

TS ee 

NFO . out 


_ Location 
| DS 
HL 


out 


ar. Table 2-2 
ae (cont'd) 


Jumper 


out | 
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_ Figure 2-18. Diskette Jumper Locations © 


_ Winchester disk drives mount either on the ‘shelf inside the 


_ 2.4 | REPLACEMENT PROCEDURES FOR'5 AND 10 MEGABYTE 
~ WINCHESTER DISK DRIVES : | | 


2.4.1 Replacing the Drive Unit 


- 


CAUTION — 


Winchester disk drives are particularly 
susceptible to damage by shock or by the 
inadvertent rotation ot the disks. Always 
handle Winchester disk drives carefully. 
Never ship or transport them without ade- 
quate padding. Install the shipping locks 
before shipping or transporting the drive. 


+  # Do not attempt to unseal the media and 
a heads chamber. A class 100 clean room is 
necessary to ensure against contamination. 


- housing (where diskette drives can also be mounted) or on the 


floor of the housing. If there is a drive immediately beneath 
a drive to be moved, the lower drive must be removed first. 


a. Open the back panel and top (Section 2.1.1). 


>). Locate and unplug the AC and DC power cables (white 
. _ translucent plastic) connected to the drive. 


oc uaplue the 50- eonductex ribbon cable (signal) and the 

—  . “20-conductor ribbon cable (data). Note the orientation 

of the cables. In a properly cabled system, pin 1 (the 
atk edge) of both these cables is to the “left. 


wa. Using a 1/4-inch nutdriver (7 mm),. loosen the four mounting 
- .gerews which secure the drive to the housing. Pull the 

-@rive back towards you, then lift it up and out. If you 

- wish, you ene remove the four. screws and slide the drive 
eta back and out. . | 


e. To install, reverse the process. 


2.4.2 Parts Identification 


The Winchester disk drive is illustrated in Figure 2-19. A 
product label on the drive will identify its nominal capacity. 


2.4.3 Jumpering 


The Winchester drives installed in a 100/AP must be jumpered to 
allow the Winchester controller to enable a specific drive by 
asserting a unique drive select signal on the common 50-con- 
ductor signal cable. This signal must correspond to the data 
cable number as well. Data cable numbers are silkscreened onto 
the Winchester controller board--connectors Jl through J4 are. 
connected to data cables l through 4. 


The drive.select “jumpers are installed as follows: | 


Drive number DSi DS2 £ DS DS4 


1 in out out out | 
2 out in out out 

3 out out in » out 

4 out out out in 


In addition, a termination resistor pack must be installed on 
the drive at the end of the daisy-chained signal cable. This 
drive may or may not have the highest number. The termination 
pack should not be installed on any other drive. 


The locations of the jumpers and termination pack are shown in 
Figure 2-20. 


2.4.4 Shipping Locks 


In many cases, it will not be necessary to remove the drive unit 
from the computer to install or remove shipping locks. Before 


. ae 3 _ AC SPINDLE 
ut ag 7 DRIVE MOTOR 
SIGNAL } | 
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— J5-DC POWER 


J4-AC POWER _ 


Fi | in © | 
igure 2-19. Winchester Disk Drive 
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- removing the drive “aha oes see if herve is a eueout in the 
computer housing through waren the shipping lock can be removed . 
or installed. | 7 Be tog | “4 


The shipping lacks are shown’ in Figure 2-21. The purpose of ene. 
lock is to prevent retatign ef the drive motor or the disks 
which could result in a te the disks. 


a. Remove the oe fF OH the Semputer if necessary (Section, 
- 2.4.1). i 


b. Locate the shipping vee en the underside of the drive. 
_ Refer to Fi ure 2-21. The lock consists of a rectangular 
- piece of metal with a belt @n one end and a small key in 
~ the other whieR fits into the motor drive pulley. 


c. To remove: Legsen the bolt with a 1/4- -inch nutdriver |. 
7 (7% wn), Fetate the leek (not the drive motor) pe0 degrees 
and retighten: i | | | ad 


od. To install: Leesen the pelt with a 1/4- ~inch nutdriver 
- (7 mm). Rotate the drive motor pulley clockwise in order 
to fit the key en the shipping lock into one of the holes 
in the pulley: Tighter ene lock bolt. : 


ees Sine ee 2 


" @AUPION 


_Gountereieckwise rotation may damage the heads 


8289 


| NEW STYLE 


IVE MOTOR PULLEY DRIVE MOTOR 
ORIVE ee 


i . “ORIVE MOTOR LOCK. 


ee ito ia 


ORIVE MOTOR 
PULLEY | 


Figure 2-21. Shipping Locks--5 and 10 MB Winchesters 
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2.5 REPLACEMENT PROCEDURES FOR 20, 30, “AND a MEGABYTE 
. ee NC ovr DRIVES 


2.5.1 Replacing the Drive Unit 


{Same as for smaller Winchester drives, Section 2.4.1.) 


29.5.2 Parts Identification 


‘(Same as for smaller Winchester drives, Section 2.4.2.) 


2.5.3 Jumpering 


The Winchester drives installed in a 100/AP must be jumpered to 
allow the Winchester controller to enable a specific drive by 
asserting a unique drive select signal on the common 50-con- 
ductor signal cable. This signal must correspond to the data 
cable number as well. Data cable numbers are silkscreened onto. 
the Winchester controller board--connectors Jl ePeowen J4 are 
connected to data cables 1 a ee 4, 


| The drive. select jumpers are installed as follows: 


‘Drive number DS1 DS2.-—s—~vS3 DS4 

eh GP eee Reh des >, si Sout-- out “out 
Se Pee oe 2 3 out in out out 

ee , PEA* 5 ae out out in out 


4 out out out in 


In addition, a termination resistor pack. must be installed on 
the drive at the end of the daisy-chained signal cable. This 
drive may or may not have the highest number. The- termination 

pack Should not be installed on any other drive. 


‘The location of the jumpers and termination pack are shown in © 
eee 2-22. | | | 
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Figure 2-22.° Winchester Drive Jumper Locations 
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* 
7. 


Fhe purpose ef the sili ieee are to prevent sheen of the 
@¥ive motor which could result in damage to the disks, and to 
prevent the head actuator from jostling the heads out of the > 
special shipping and landing zone inside track 511. The locks 
are lecated on the botton of the drive. 7 ; 


(D 


a: Remove the drive unit (Section 2 2.4, 4.1), 
Locate the two shipping locks en the underside of the 
; drive: fhe spindie leck is a T=shaped piece of metal 
- pear the front panel, The agtuator leek is a screw which 
gan be turned to "igck" or "yun;" it is located near the 


 iddie of the drive, 


g. #@ unieck: Stand the drive en its side. Loosen the 

. . 41/32-ineh hex nut (9 mm ) en the spindle loeking clip. 
> Wit shout retating the pulley, retate the locking clip 

avay from the pulley, Tighten the hex nut, Unlock the 
<a actuator by rotating the actuater loek counterclockwise as 
|. Far as it will ge (about 1/2 turn), but do not force. 


ft 


a. Fe jeck: Loek the aetuator by rotating the actuator lock 
eleckwise aS far as it will go (about 1/4 turn), but do .~. 
| ferce. To leek the spindle, loosen the 11/32- -inch 

| hex nut (9 pam ) on the T-shaped locking clip. Rotated the 
Pa jecking clip until it is engaged in the pulley, then 
| eee the nut. The locks are ee eberee in bere | 
: 3 | o, 


as tl 


8.5.4 on Leeks ee ee 


LOCK . 


O- 
jO. 


SPINDLE LOCK 


Figure 2-23. 


Shipping Locks-~20, 
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ACTUATOR LOCK 


ACTUATOR LOCK © 


30, and 40 MB Winchesters 


Section 3 
GABLES AND CONNECTORS 
3.0 GENERAL — is, ha ph 


This section contains information on power wiring, diskette 
and Winchester disk drive cabling, ribbon cabling, and 
connector pinouts for the 100/AP. 


Part numbers and dimensions contained in this section are for 
the convenience ef field service personnel and should not be 
interpreted as a specifieation nor used for ordering. 


Sed WIRING DIAGRAMS 


This section contains the following diagrams: 


r An AC wiring diagram for the Son aece enclosure. 
(Figure 3-1). 3 


e (A general wiring diagram for the terminal. 
(Figure 3~2) 


tad 
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a 


Figure 3-1. Computer AC Power Wiring 


3-3 


NOT AVAILABLE AT 


TIME OF PRINTING 


Figure 3-2. Terminal Wiring Diagram 
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3.2 DISKETTE AND WINCHESTER DRIVE CABLING 


Four types of cables are used to connect diskette and Winchester 
disk drives to the power supply and controller boards. They 
are: | | | 


o@ AC power cables. A separate cable is supplied for 
- @ach drive. AC power is used to BRE ate the drive 
motors. | 


@ DC power cables. A common connector at the system 
: power supply feeds two daisy-chain cables. One is 
connected to all of the diskette drives in the systen, 
the other is connected to all of the Winchester disk 
drives in the system. DC POWE™, - is used for logic. 
and mechanical functions. | 


- @ Signal cables. (50 conductor). A daisy-chain cable 
_ is connected to each controller and to all of the 
devices that controller operates. The cable carries 
control and signal information from the Winchester 
controller to the Winchester drives. The cable carries 
control, signal, and data from the diskette controller ‘ 
to the diskette GrIves: , 


© Data cables. (20 eendaceery.- Used in the Winchester 
_ drive subsystem only. One data cable is required for 
each Winchester drive. The cable carries data between 
the Winchester oor ane a particular Winchester 
drive. | 


The DC cables are routed from ae: power supply enveuch a Howe 
" in the backplane near the power supply COREG LOns and from that 
hole to the drives. 


The AC cables are routed through the same port as the ribbon 
cables. The ribbon cables are connected: to the controller 
boards in the card cage; the cables are brought over the front 

edge of the card cage (towards the on/off switch}, then brought 

“around underneath the fan assembly. Clips hold the cables to 

. -the metal partition underneath the fan assembly; the cables are 
‘then brought through a three-inch cable port underneath ‘the | 
“earns aad 


“e6é = 


The diagrams which follow illustrate the disk drive cabling. 


° Figure 3-3 describes the AC cabling. 


9 Figure 3-4 describes the DC cabling. 


e Figure 3-5 describes the signal cabling. 


All of the twenty-conductor Winchester data cables are the same 


length (4' IL p/n 51918-00), so they will not be covered further 
in this section. | | 7 | % 


The cabling diagrams refer to drive positions, physical loca~-. 
tions in the housing where a drive (diskette or Winchester) 


might be installed. The drive positions are numbered as 
follows: 


Position #1 Position #2 


Position #3 | Position #74 


From the front 


Position #2 Position #1 


Position #4 Position #3 


From the back 
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AC Cabling (one 3-cond. cable per drive) 


Part Number — Length ~—_ Drive Position 


160168-00 3.0' | 4 
——-160168-01 2.1" a 
— -160168-02 2.58 4 
- 160168-03 225° 3 


Cables go from terminal strip on top of fan assembly 
to plastic connectors at the drives. Diskette and 
Winchester power cables are interchangeable. 


ees 


S 


“Figure 3-3. Disk Drive AC Cabling 
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Figure 3-4. Disk Drive DC Cabling 
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Sates 3-5. Disk Drive Signal. Cabling 
Ones drive systems _ | o8, * ~ 
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Figure 3-5 (cont'd). Disk Drive Signal Cabling 
| | - Two-drive systems | : 


Pt, 
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Figure 3-5 (cont'd). 


Disk Drive Signal eae 


°  Three-drive systems 
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Figure 3-5 (cont'd). Disk Drive Signal eebling 
 Four- drive systems. 
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3.3. OTHER CABLING 


Figures 3-6 and 3-7 provide information on the cables used to. 
connect the tops of the printed-circuit-card modules in the 
card cage. | | : 


Marked edge (pin 1) 


Nominal length 9" 
points toward the fans 


40 conductors 


Pixel p/n 51921-00 


Number of | | | Number of : a if 
Terminal Controllers Cables Required 
q ; od | 


Cables plug into the 40-pin connector at the center top of each terminal 

controller. The cable from terminal controller #0 plugs into the off- | 

center 40-pin connector JVOM on the serial board. The cable from terminal 

controller #1, if present, plugs into the centered 40-pin connector JVOl 

on the serial board. | : 
ie | 4 2 | - oe ' 

Figure 3-6.’ Terminal Cont. to Serial Cabling 
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Marked edge (pin 1) 
| points toward the fans 


a Number of re 
_ AP/Memory Boards 


4 ‘ 


2 
i ahek: 
— 
6 


mm NN NM DH 


2" nominal 


- 60 conductors 


Number of . Number of — 2 Pixel 
Cables Required Connectors per Cable Part Number 


2 


~ 160303-00 


~ 160303-02 
~. 160303-03 
-160303-04 


Sw AH on F&F WwW HD 


 160303-05 


. Figure 3-7. AP to AP/Memory Cabling ‘ 
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3.4 CONNECTOR PINOUTS 


The figures on the following pages list the signals present at 
the connectors in the 100/AP system. An index to these connec= 
tors in provided below. | 


J2 

J3 

(2 

J3 

Jl 

Pl 

P4, PS 

JPPO, JPP1 

> _  JRO-JR7 
: JPPQ, JPP1 
’ IRO-JIR7 

IVO-JV7 


JVQ-IV7 ~ 


AP to AP/Memory. .. .3-ll 

AP to AP/Memory. .. .3-12 

AP/Memory to AP. .. .3-ll 

AP/Memory to AP. .. .3-12 | 

Backplane to Power er . . 23-10 

Backplane to Serial. . .3-9 | | 

Backplane undedicated. 3-38 

CRT. . . .3-21 7 - 

Diskette Cont. to Diskette... 3-23 oa 

Diskette to Diskette Cont... . .3-32 

Diskette to Power Supply. .. .3-26 

Display Driver to CRT. .. .3-21 | 

Display Driver to CRT Yoke. . . .3-19 

Display Driver to Receiver. . . .3-18 

Keyboard to Terminal. .. .3-17 

Parallel Port. . . .3-14 ; 

Power Supply to Backplane. .. .3-10. 

Power Supply to Diskette. . . .3-26.. 

Power Supply to Winchester. . . .3-26 

Receiver to Display Driver. ... .-8-20 

RS232-C Port. .. .3-13 | ee 

Serial Board Parallel Port. .. .3-14 

Serial Board RS232-C Port. .. .3-13 Pane: i 

Serial Board to Terminal Controller. -. . «3-16 — 
Serial Board Terminal Port. . . .3-15 

Terminal Connector. . . .3-15 ot 

Terminal Controller to Serial Board. . «. .3=+16 

Winchester Data Cable. .. .3-28 

Winchester Power Cable. .. .3-26 


Winchester Signal Cable. .. 3-27. 


‘GND. 


4L5 V 


AM! VO: 


—{2 V 
4HNTI4 — 
INT L2— 
HNTLO — 
{ENTOS — 


RESET ~ 
‘EXTRESET— 
“SCROCAS — 


DIMA RQ3— 
DIMA RQ2- 
. DMARQL— 
DMARQO- 


{BMEME N- 
BOBIN+ 

_» JBERUCLK + 
 EXTCRU — 
GRUIN + 
'  $PGRUOUT — 


MHZ L2 
GAL 
Call 
CAOS 
AL4 


AL2 
ALO 


A08 

AO6 

AO 4 

Ao2 

AOO 
D4 

— DL2 
DLO 
DOs 

DOG 
 -dO4 
DOR 
- — : poo 
-=12V 


#12V — 


# SV 
GND 


Figure 3-8. Backplane 
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GND 
+5 V 


+42V 


—12V 
INTIS — 
INTI3—- 
INTLI- 
INTOS- 
INTO7— 
SCRIAVAIL — 
POWERFAIL — 
EXTCNTL— 
APCAS-— 
PIOCAS— 
DMAGR3 — 
DMAGR2- 
DMAGRI — 


DMAGRO— 
BLOAD— 


WE= 

PHIS-+ 
BCRUOUT+ | 
XCRUIN+ 


- PCRUCLK-= 


READY+ 
PHI I- | 
CAL4 

CAL2 | 

CALO 
cCAOsS 

ALS 

All 


AOS 


AO7 
AQS — 
A03 
AOL 
D15 
D13s 
Oll 
DOS 
DO7 
DOS 


~po3 


DOL 

—12V 
#12V0 
45V 0° 
GND - 


Undedicated Positions 


+19V RETURN 


+19V RETURN © 
+19V RETURN - 


+I9V RETURN 
+#19V 

+i9 V 
+19 V 
—&l9V 
GNO 

bh BV 
*l2V 
—~l2V 
INTIO=~ 
RESET~ 
DM ARQ3— 
DMARQ2— 
DMARQI—= 
DMARQO— 


BMEMEN— 
BDBIN+ 
BCRUCLK + 
EXTCRU — 
CRUIN + 
PCRUOUT — 


MHZIl2 

CALS 

CALL 

CAO9 

> Al4 
| Al2 


ALO 


AO8 
AQ6 
AO4 
A0Q2 
ACO 
Di4 
Die 
DIO 
DOS 


DOS 


DO4 


DO2 


poo 
—il2v 
#12V 
+ SV 
GND 


‘Figure 3-9. 
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+19V RETURN 
*i9V RETURN 


+19V RETURN 
+|9 ¥V RETURN 
+19 V 

HIV 

+19 V | 

2i9V . 


GND 


+5V 
+12V- 
—l2V 


P|}OCAS— 
DMAGRS- 
DMAGR2— © 
DMAGR I= 
DMAGRO= 
BLOAD= 


WE~ 


Pri3e#J8 
BCRUOUT + 
ACRUIN=- 


PCRUCLK= 


PHIl= 


CAL+ 
CAL2 
CALO 
CAO8 
AL3 
All 
AOS 
AOT 
AOS 
AOS 
AOL 
DL5 
Dis 
DLL 
Dog 
DO7 
DOS 
DOS 
DOL 
—j2Vv 
+12V 
+5V 
GND 


Backplane to Serial Board 


+5V -7- 


-+5V 


+5V --4 


- -+19V RETURN - 


+19V RETURN - 


—FISV RETURN - 


— #18V 
— +#19V - 


+19V — 
ot enn 


OND — 
GND - 


GND -- 
GND ~—- 


GND -—- 
+12V ay 


— #-12v -+ 02 


i Boca 


O03 


01 


37 4-- +5v 
36 4-- +5V 
35 L_- asy 
34 --- +5V 
33 4 +5V 


S32 = +5V 
‘31 p> +5V 


30 —-- +5V_ 


29 4-- +5V 


28 +-- GND 


27 +- GND 


26 -L- GND 


25 +-6ND 


24 T. GND 
23 --- GND 


22 -1- GND 
21---GND 
20 --- +5V SENSE”. 


Figure 3-10. Backplane to Power Supply 
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RAMDATAO 
RARBDATAI 
RAMDATA2 | 
RAMDATAS 
RAMDATAS 
RAMDATAS 
AMDATAS 

RAMOATAT 
RAMDATAS 
RAMDATAS 
RAMDATAIO © 

— RAMDATAII 
RAMDATAI2 
RAMDATAIS 
RAMOA TAI4 
RAMDATAIS | : 
RAMOTACK= | e 
RAMPARERR= | 
RAMREAD= 
RAMRAS? 
RAMCASEL= 
RAMCAS— 
RANLDS-+> 
RAMUDS — 
RAMRFS— 


GHD 


-EXTUDS-= 


| Figure 3-11. AP to AP/Memory Cable #1 
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GND --- 29 30 4 


—+ 31 32 
“+ 33 34 
-+ 35 36 
—F- 37 38 
-~ 39 °° 40 
--- 41 - 42 
—-- 43 44 
—+ 45 46 
—r- 47 48 
--+ 49 50 
aa se) SY 
-— 53 54 
=F. $5. -56 
—-+ 57 58 

59 60 


_ RAMAL— 


RAKA2= 
RAMAS—< 
RAKA4= 
RANMAS = 
RAMAS — 
RABAT = 
RABAS= 


-_RAKAS= | 


RAMALI O0=— 
RAMAII= 
RA MAlaZ=~= 
RAMA 3 es 
RAMA!4— 
RAMAI5S = 
RANMAILG = 


— RARAIQ— | 


RAH AZO— 
RAMASIT = — 
RAR A22— 
RAN A23— 


 RARPHLIX+ 


n.c.. 
n.c. 
n.c. 
n.c. 
n.G.. 
A.C. 


Figure 3-12. AP to AP/Memory Cable #2 . 
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13 12 I 


CD+ DSR+ RTS+ RXD- 
| GND | cTS+ | TXD- | PGND 


iO 9 8 7 6 § 


25 24 23 22 21 20 19 18 17 16 L5 14 


43 2 4 


Description 


Tied to 5V through 6802. 


Mnemonic 
PGND Protective ground. Tied to seound 
_* through a 1LOOQ resistor. 

RXD Received Data 

~TXD © Transmitted Data 

RTS Request to Send 

CTS Clear to send 

DSR Data set sendy. 

GND Ground _ 
CD Carrier detect. 


s 


® 


| Figure 3-13.. RS232-C Port 
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‘Tied to 5V through 6802. ° 


PHOTO NOT AVAILABLE AT 


- TIME OF PRINTING 


Figure 2-12. Terminal (Power Supply) | 
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é “¢@ $ 


supply. 


Cs Remove the four screws at the corners of the receiver | 
board which hold it onto the display housing. 


d. To install, reverse the process. Make sure the connectors 
are firmly seated. | 


2.2.4 Replacing the Display Driver Board 


The display driver board is mounted over the base of the CRT. 


NOTE: The display driver may have to be adjusted after in- 


stallation according to Section 4.4 of this manual. If the 
horizontal size needs adjustment, a special hex alignment tool 
is required. —— is F a 


a. Open the display housing (Section 2.2.1). 


b. Short out the high voltage lead to the CRT by slipping a 
grounded metal-blade screwdriver (with an pensar handle) 
under the clear plastic boot. | 


Cs Pull back the clear plastic boot on the high-voltage lead 
and remove the lead. | 


“. 


d. Pull off the tube socket at the ane ee the CRT. 


e. Disconnect the ground lead connected to one of the "bell" 
speaker! S mounting bolts. : 


i Unplug the connectors wnteu connect the display driver to 
the receiver board and the CRI yoke. 


_g. Unscrew the four mount ing screws at. the corners of the 


display driver board. 


% 


h. To reinstall, reverse the process (it is not necessary to 


short the anode again). Adjust according to Section 4.4, 
if necessary. | : 


VIDEOG —- 
KEOING — 
BELL G-— 
VSYRCG + 


HSYNCG+ 


BELLI— 


VSYRCi+ 


HSYNCI+ 


/YiDEO2— 


KEDINZ— 


- BELL2 — 


- YSYRC2 + 


NSYNC2 -- 


i— VIDEOS — 
 KBDINS = 


BELLS — 


. VSYNC3-- 
HSYNC3 + 


JVOL 


TERMINAL4 
TERMINALS 


TERMINALS 
TERMINALT 


Figure, 3-16. Terminal Cont. to Serial Board 


VIDEOS + 

KEDING + - 

BELLO + 

VSYNCI— 

_HSYNCG — 

-VIDEOI+ 

, RBDINEE 

_ —BELLI+ 

«SYNC! — 

+ HSYKCI— 
-ViDEO2 + et 22 
~KBDING+ 2524 
: BELL2~*+ 2s = 26 
vsync2— —1- 27 28 
 Hsynce——+ £9 30 
. — VIDEO3-++ —+ 31-32 
RBDINS + —}+ 33 34 
BELL S+ 35-36 
VSYNCS— ——-1- 37-38 
HSYHC3— - 33 40 
avo 

. 
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+15 volts 
Keyboardt 


Keyboard-_ 


oF Oo MD BH 


+15 volt return (grounded) 


Figure 3-17. ‘Keyboard Connector 
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Ms 
i 
[ 


a eee 7 


t 
{ 
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Leno 


~, 


BLE 
BLK 
ORG 
GRN 
YEL 
VIO 
BLK 


_. Edge Connector 
-pin # ~ color 7 purpose 


1 BLK ~~ Horizontal return : a 
a (connected to pin 10) Te eS 


| Contrast control © oe ae hs 
BLK Ground 
ORG Horizontal drive 

_ GRN ~~ ~DC power 


YEL Video 


© Oo YN ® OO BON 


VIO. + Vertical drive 


BLK Vertical return oe 
_. (connected to pin 1)_ 


=) 
o) 


: ~~’ 


Figure 3-18. Display Driver to Receiver 
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YEL 


[s}4}3}2{a 
Yoke | : 
Connector | 

1,2 -- vert. Yoke 


3 -- n.c. | 
4,5 -- Horiz. Yoke 


. io °. 


_ Figure 3-19. Display Driver to CRT Yoke 
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Hor. Return BLK 


iS) 
tN 
a 


Ground 


je) 
wv 
2 


Hor. Drive 


DC Power GRN 
Video YEL 


< 
S 


Vert. Drive 


Be) 
tS 
o~ 


Vert. Return 


fond 
© 


Figure 3-20, Receiver Board 10-Position Connector 


3-27 


8Z-£ 


"[Z@-E sansty 


gax008 LUD 


Heater return 


Heater 


Cathode 


Grid l 


BLK 


YUL 


GRN 


RED 


Focus 


Le 
N 
N ed 
[ 7) ont 


ff ae 9 
‘ a 
fy 
4 &. 5 
: te 13 ‘ 
¥ + 


e 


7 Pel | re : ore 7 | aa | it DOVE. 


E | 
IN US | - 


| HEAD LOAD 


INDEX 


READY 


24 ; races 


DRIVE SELECT 1 | | | 
~ 26. 25 


ORIVE SELECT2 | 2 ae 


| w 
NS 
re) 
anh 


DIRECTION SELECT 


é 
2) 
oO 
G) 
ol 


STEP 


WRITEDATA 


Fs 
> 
; © 
w 
to 


TRACK 00 


WRITE PROTECT 
ie . READ DATA 


SEP DATA | | 


a, 


SEP CLOCK 


BS 
ih: 
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Figure 3-22. Diskette Logic Cable 
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oS 


GRN 
BRN 


BRN 
RED 
BLU 
ORG 
BLK 
BLK 
BRN 
ORG 
BLK 
YEL 


RED 


CRUE UAW eb COIMHAMAYNYE 


RED | 


RED | 


BLK — 


BRN 
ORG 
ORG 
VIO . 


BLK 


| VIO 


{ro} LU] 
BLK eo] ik ORN 
ORN o ORN , 
BLU a BRN 
REO | — REO 
BRN 3] © ide. 
___RED LL Yet 
a | BaG 3LK 
RED Ss] fe ORN 
GR ey ia LT BRN 
Pin # Color Purpose 


(Index) Ground 
To Stepper Phase 3 


(Write 
+Write 


Protect) Ground,(or RED) - 


Protect (or GRY) | 


To Stepper Phase 2 


-Door Closed 

Head Load Solenoid 
To Stepper Phase l 
(Index) +5V 

To Stepper 24 V 


(Track 00) Ground 

(Door Closed) Ground 

+Track OO LED 

'+Index LED 7 

+Write Protect LED | 

-Track OO | 7 

+Index | 

(Write Protect) +5v (er WHT) 


(Track 


00) +5V 


(Head Load Solenoid) 24V 


Figure 3-23. Diskette Connector "PQ" 
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Pin Color = Purpose 

1 RED +Read/Write Coil l 5S ae 
2 ORN Ground | a 
ss a GRN  —~——«*éErase- | _ 2 

4 WHT Ground. age « 
5 BLK  +Read/Write Coil 2 —_—. 


Figure 3-24. Diskette Connector "P3" 


Pin Color _— Purpose 
1 “nee. 
2 BRN In Use LED 
3 BLK (In Use) Ground | 


- Figure 3-25. Diskette Connector "P6" ~ 


‘» 8231 


DC Connector 


+24V DC 
+24V Return 
Ground 

DC Return 
+5V DC | 
Ground 


OorRWwne 


AC Connector 


1 #AC (Drive Motor) 
2 Ground : 
S AC Return (Drive Motor) 


¢ 


Figure 3-26. Diskette/Winchester Power Connectors 
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Ss 
“se 
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| me RESLCES care REP im /- 
eT TT SCAT RUE E - } 
— ph 
a -ORIWE REZERO 
| Se “SEE. © CASE LE TE 
| me | “DRIVE SELECT 4 | hey 
. 32 
| | 7 ; re ¢ 
-WEATE GATE 
a 4 
= a 
-Sv0C | 6.) LOG ORE UNE 
| : : i! 
& _ SINGLE 
s ; : WIRE. 
| 2 STRAP | 
et ae : : eae a | AC MOTOR GROUND 
ISK CONTROLLER = 7 | 7 | 
Figure 3-27. Winchester Signal Cable 
NX 
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Figure 3-28, 


Winchester Data Cable 
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Section 4 


MAINTENANCE 


ee 4.0 GENERAL 
The section covers preventive maintenance, cleaning and 
adjustment procedures for the "level 1" maintenance of 100/AP 
machines in the field. For more information on levels of 
maintenance, Ferer to the introduction of this manual . 


This section also includes an electrical/mechanical Pine Picnal 


- check to be supplemented by diagnostics and tests a ea 


to Ene machine's environment and application. 


4.1 FUNCTIONAL CHECK 


This functional check serves to check the mechanical operation 
of the machine and the probable reliability of the power supply. 


a. Look at the machine and terminal carefully for any signs 
of possible damage. Check to see if the terminal cover, 
keyboard housing, and computer enclosure back and top are 
securely Poseects Also look for foreign material in the 
keyboard. | 


b. Check the AC line cord and any peripheral cables for wear 
at the strain reliefs and along the length of the cord. 


c. . Check the serial board, terminal back panel, and keyboard 
| connectors for bent pins, wear or other damage. 


d. Plug the machine in and operate the on/off switch several 
times, checking its operates and the ove indicator lamp 
for normal operation. | 


e. With the machine off, insert a diskette into each diskette 
‘drive and eject it several times to check for proper 
operation. | 
f. Turn the machine on, and listen to the startup of the 
diskette and Winchester drive motors. If you hear these | bs 


motors and the fan operating, it indicates that the AC 
‘is reaching these components. 
g. Check DC operation by inserting a diskette into the upper 
7 left diskette drive. The red LED can be used to check the 
operation of the +5 volt supply and the head load mechanism 
will check the 24 volt supply. The tests in (f) and (g) 
are not meant to be comprehensive tests, just quick checks. 


4.2 PREVENTIVE MAINTENANCE 


~_ 


The actual preventive maintenance performed on a particular 
machine will depend on the system COD EEEHESE AON, “BED esceyyons 
environment, and load. oa 


a. Perform the functional check (Section 4.1). 


DD. . Insert a system diskette and boot the operating system 
- most frequently used on the system. Listen for the 
disk accesses. , : 


Ses Place some text onto the screen(s) of the display(s) to 
-  . . gheck the video quality. Check the operation of the 
contrast control and the screen tilt adjustment. 


de Transfer data to and from the disk subsystems and 
peripherals. (Again, this step will depend aun’ a 
bit on the system configuration. ) 


e. Clean the exterior of the computer and sapler and any 
_ connectors which require it. | 


2 £~-% FP the diskette drive heads have not been hank Ga 
12 months (6 months under penne) use), clean then. 


g. If. ene permit: open up the computer and enecic ‘to padee, 
- sure that all connectors are firmly seated, especially 
- at the power supply and on the disk drives. 


4.3 CLEANING PROCEDURES 


4.3.1 Electrical Connectors 


CAUTION 


Never use an abrasive On any connector. 
especially careful of plated connectors. 


Generally, cleaning internal electrical connectors is not 

necessary. Some dust may accumulate on unused serial board 
connectors, or on unused backplane connectors over a period of - 
time. | | | 7 | | pan 


To clean connectors, brush with a soft brush or use Dust-off 
(or equivalent) to blow away residues. A good grade of methyl 
alcohol on a lint-free cloth or-cotton swab can also be used. 


_ @ 


4.3.2 Exterior Surfaces 


psa aS Pea ee SO ETE ee re one eee Pt eather. Sasi ger 7h a ee et eee yrs FOL. ne RM Sty ‘ : + Ny 


ted 


e 


yo | 7 
a mae CAUTION | | 3 
¥ 


| Never use a petroleum-based solvent to clean 
s plastic or painted surfaces. 


Teh bers Gy ta TV a ANOS 


ga Rays OS 28 SU PO, een h yl eee 


Normally, the user will keep the exterior of the equipment 
clean. - 


The exterior of the video display and the computer can be 
cleaned using a mild cleaner, such as "Windex,™" on a lint-free. 
cloth. The keyboard can be cleaned by spraying cleaner on a 
erote and then wiping the unit. © 


4.3.3 Cleaning Diskette Drive Read/Write Heads ~ 


The diskette drive read/write heads should be cleaned whenever 
there are signs of oxide buildup (the head looks dirty). Under 
normal usage, this might be once every twelve months; under 

_ heavy usage, once every Six months. 


Use és a cleaning diskette such as tue Innovative Computer 
Products' FD-O8 is recommended, although the heads can be 
cleaned with nearly pure (99.98%) isopropyl alcohol on a cotton 
swab. Instructions for both methods are given below. . 


a. To use the cleaning diskette: Squeeze some of the cleaning 
' solution onto the cleaning material according to the 
manufacturer's instructions. 


be Turn the 100/AP on and Door the operating system. A good 
: program to use for cleaning is the diskette formatting 
program. | 

a. | Insert the cleaning diskette large cut-out up and "format" 


it--or execute any other operation which will load the head > 
for thirty seconds or so. 


od. Be sure to oo the use on the diskette’ s label. a et fe 


Bs To use isopropyl alcohol: Remove the drive from the 
machine (Section 2.3.1). me : 


b. Rotate the stepper shaft so that the carriage is about 
halfway between the innermost and outermost position. 


Me Se Lift the read/write head load pad away from the read/write 
7 . head. Do not pull it out more than 90 degrees or it may 
 preak. (While you're at it, check the head load pad for | 
_ wear. -) me 7 oy | 


Paes * me Gi san the read/write head with 99. 98% pure isopropyl ~~ 
| alcohol on a cotton swab. Rough cloth or any other | 
cleaning fluids could damage the head or leave contaminants. 


en BepE ce the drive in ‘the machine. 


(4.4 VIDEO QUALITY ADJUSTMENTS’ 


A number of adjustments can be made to the display driver in 
order to obtain optimum display. Most of the adjustments can 


be made with a screwdriver; only one, horizontal size, requires | 


a special tool. 


In addition, the centering magnets on ue CRT yoke can oe : 
adjusted to correct picture skew. 


The sotentiometers are clearly “indicated on the silkscreen on 
the display driver PCB; this is also reproduced in Figure 4-l. 


4.4.1 Brightness 


Purpose: Brightness refers to the background illumination of 
the screen during display, as opposed to contrast (which can 

be set by the user) which refers to the brightness of a dis- 

played plaeacnee relative to “Ae blank screen, 


a. With the terminal operating but with no displayed video. 
| characters, adjust the BRIGHTNESS potentiometer (R41) 
until eae raster is just visible. — 


4.4.2 Vertical Height. 


Purpose: To adjust both the height of individual characters 
and the total vertical display area. If the top of the first 
line displayed on the screen or the bottom of the last line 
begin to disappear, this should be adjusted. 


a. Fill the terminal screen with reverse video blanks (using 
the terminal diagnostic disk) or with characters. 


b. Adjust the VERT HEIGHT or VERT SIZE potentiometer (R22) 

| until the display completely fills the screen in the 
vertical direction. Note, however, that if you are using 
a screen full of characters that the screen should not be 
completely filled; check by positioning the cursor at all 
four corner to make sure rows of Scan aren't being lost. 
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Display Driver Component Location 
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Figure 4-1. 
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(4.4.3 Vertical Hold 


Purpose: To keep the display from rolling vertically. — 


a. Adjust the VERT HOLD potentiometer (R20) until rolling 
stops. 


- 4.4.4 Vertical Linearity | 


Purpose: To make character height constant on both sides of 
the terminal screen. Should be adjusted when character lines 
appear to grow or shrink as they aoe the right edge of the 


display. 
one Fill the terminal screen with rows of characters. 


b. Adjust VERT LIN (R26) until the character size pe: 
constant throughout a row of text. 


4.4.5 Focus. 
Purpose: To adjust the sharpness of the displayed image. _ 


a. Fill-the terminal screen with characters. | a, 4 


b. Adjust the FOCUS potentiometer (R36} until the characters 
are Sharply focused in the center of the screen.! 


oe Slightly defocus these center characters. This is done 
because when the center of the screen in sharp, the edges 
are not focussed well. The best overall appearance and — 
least fatiguing display for the user is obtained when the 
whole screen in Slightly out of focus. | 


4.4.6 Horizontal size 


Purpose: To adjust both the width of characters and the total 
horizontal display area. If characters are being cut off in 
columns 1 and 80 of the display, the horizontal size needs 
adjustment. 


a. Fill the terminal screen with reverse video blanks (using © 
a diagnostic diskette) or characters. 


b. Adjust the horizontal size coil (L1) by inserting a 1/16 
inch plastic hex alignment tool (1,5 mm) into the coil 
Slug and turning. Note that if you are using a screen 

filled with characters you should check vith the reverse 
video cursor to make sure you haven't cut off the first 

or last column of the character matrix. | 


4.4.7. Centering 


Purpose: To center the display in the screen; also to correct 
any skew ery of the ce a aa text. | | 


a. The: yoke magnets are located on the neck of the CRT. . They. 

~ @an be adjusted while the power is on provided you watch 
out for the high-voltage lead nearby. To rotate a skewed 
display, rotate the magnets around the axis of the CRT 
until the display is level. | 


b. To center the display, move the magnets independently. 
The idea is to make the axis of the yoke magnets — corre- 
eieeo to the axis of the CRT. 


we 


Section 5 


“TROUBLESHOOTING : 


5.0 - GENERAL a ae oe 


oe 


-There are two types of system failures: those which prevent the 

system bootstrap, and those which do not prevent the system 
bootstrap but interfere with some normal system function. The 
failures which prevent to boot are referred to as "fatal 

failures," while the others are referred to as "nonfatal © 
failures." A | a C4 


Nonfatal failures can be further subdivided into five groups: 


-prenceeiic eee 
Diskette drive failures | 


Terminal failures 
4, PerIer Reree ter oe on failures 


_ 


Section oe L. 1 of this manual seeing with fatal failures, while 
- sections o.1. 2 through 5.1.6 will deal with nonfatal failures. 


Winchester disk drive failures on “eek, o 2k 


‘5.1.1 Unit Fails to Bootstrap | 


There are four sets of procedures to Be followed when the system 
Tails to boot: | 


r) Make sure that the Boot actually is failing. Lt. 
for example, the terminal has failed, the blinking 
cursor will not appear on the screen, and this may 
be mistaken for a bootstrap failure. | 


e@ Check obvious things: make sure that the unit is 
plugged in, that a known functional system diskette 
is being used, that the diskette isn't upside down, 
and so forth. 


e . Check for telltale symptoms. 


x:) | Test the individual modules to isolate the one 
responsible for the failure. 


Bootstrap Activity 


The presence of the blinking cursor and the operating system 
menu is a certain sign that the system is booting, but the lack 
of the cursor and OS menu is not a certain sign that the boot 
is failing. » | 

This is because only three modules are required (in addition to 
an operating power supply) for booting: the I/O processor 
module, a disk drive controller, and a disk drive. (The "disk 
drive" can be either a diskette drive with a functioning systems 
disk mounted, or a Winchester disk drive with the OS stored on. 
it.) The only reliable sign that the system is not booting is 
a lack of bootstrap activity--whirring and clicking noises from 
the diskette drive containing the systems diskette; or (in the . 
case of Winchester boots) the system will not automatically | 
search the diskette drive when a disk is inserted and the door 
closed. | 


The lack’ of a blinking cursor, then, may be a terminal failure 
(discussed in Section 5.1.5). | oe | 


Obvious Causes 


The second set of aroweanses involves checking for "obvious" 
errors. These errors include: , 


Unit not plugged in, or no power at outlet 
Diskette not properly inserted (diskette boot) 
Wrong diskette (diskette boot) 

- Damaged diskette (diskette boot) 

OS not on Winchester (Winchester boot) 

Back panel not securely fastened 

A connector not firmly seated 


eoeeo06e000 0 


Telltale Symptoms 
These symptoms incluce: 


*- -@  .On-off switch light off. This indicates that power 
is not getting past the filter/interlock switch area. 
— , The problem could be no power at the outlet, an open 

Wire in the line cord, or the interlock may not be 
closing. If these check out, the unit's circuit 
| preaker may be tripped. Turn the unit off, wait two 
+» Minutes, then turn it back on again. The on-off 
switch light should come on. a 


@ - Diskette drive light on immediately and it stays on. 
- This usually means that the diskette drive logic 
cable is on upside down. If not, the controller or 
the drive is bad. . i 
@ Smoke or noise. 
® Signs of physical damage. 


@ Recent repairs. 


Isolating the Problem 


The fault tree, Figure 5-1, is a step-by- -step method of 
-isolating a bootstrap failure to a DereacuTes module. The 
module can then be replaced. 


There are two elementary test methods used: attempting to boot | 
an AP operating system, and attempting. to boot and IOP operating 
system. | 


a 


First, the system ts reduced to its absolute essentials: the 
IOP board, the diskette controller, and the diskette drive. If 
the system does not boot with this configuration, then the 
problem is in one of these three modules (or the power supply). 
If the system does boot, then modules are added, one by one, 
until the failure is repeated. The module which causes the 
failure is then. replaced. 


The one break from this logical procedure is a timesaving | 
maneuver: if a Winchester boot fails to work, attempt to boot 
from the diskette. If the diskette boot works, then the 
Winchester volumes can be checked for OS code, and the problem 
quickly isolated. ta the Winchester drive or controller. 
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Figure 5-1. Troubleshooting Guide 
Fatal Failures--Diskette Boots 
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Figure 5-1 (cont'd) | 
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Figure 5-2. Troubleshooting Guide 
Fatal Failures--Winchester Boots 


5.1.2 Processing Failures 


This category of nonfatal failures inetd malfunctions within 
the following modules: 


IOP — , | : AP/Memory2 
AP AP/Memory3 
AP/Memory®? a  AP/Memory4 
AP/Memoryl ~~. . AP/MemoryS 


and their associated cabling. 


These errors are extremely difficult to pin down, and oftéh 
appear as glitches during the use of the machine. They ‘c&h 
also appear to be malfunctions of another category; for exampl®, 
if the DMA controllers fail, the error will appear to be ‘ah 
error in the Winchester or diskette subsystem. | 


5.1.3 Diskette Subsystem Failures” 


sd 


the orLowrne modules: 


Diskette Cont. 

Diskette® 

Diskettel © 
The consequences of failures within this subsystem range #LOh | 
erroneous data transfers to the destruction of media. 


The first step in the case of a suspected bad drive or eon= 
troller is to recheck the cabling--the orientations of the 
cables and the jumpering and termination of the drives. In 
particular, remember that | 


e each drive must nave a unique drive select ae 
een (DS1 or DS2), and 


-e the final drive in the daisy- -~chain must. be properly 
terminated. | 


Familiarity with jumpering and termination can also be put to 
advantage when aErenpuane to isolate failures by swapping 
drives. . | 


5.1.4 Winchester Subsystem Failures 


i 
i e 


. This category of ee eee eaiiees jaeides malfunctions henna 
the following modules: , 7 


Winch. Cont. ©  Winchl 
Winch@ ce . Winch2 
_ Winch3 


Malfunctions in the Winchester subsystem generally involve 
aGifficuity in transferring data--particularly reading data 
due to the technical difficulties involved. 


5.1.5 Terminal Failures 


This. category of nOneatal failures includes “oneinevions witha 
the following modules: , , 


td 


Term. Cont.@ Terminals 
' Term. Cont.1 :  YTerminald 
Terminal? Terminals 
Terminall Terminalé— 


Z Terminal2a | eo Terminal? 


Errors which are common to a group of terminals connected to 
one terminal controller, or errors which persist when a terminal 
is replaced can generally be even ever to the terminal con- 
troller. 


Problems with the display quality at a particular terminal can 
be blamed on the display driver board. 


Problems with data input, such as the continuous transmission of 

garbage by a particular keyboard, or missed or doubled letters 

can be repaired by replacing the keyboard assembly. Glitches 

in keyboard Opereeson can also be caused by a faulty keyboard 
cable. 7 


9.1.6 serial and Parallel Communication Failures 


This category of nonfatal fagiuieas ‘includes malfunctions within 
the following modules: 


Serial Board 
<Remote Serial Devices> 
<Remote Parallel Devices> 


a Failures in this category will either effect the operation of 
every port on the Serial Board, or a certain port or ports, or 
a certain device, no matter which port it is connected to. 


In the first case, the failure can generally be traced to either _ 
the serial board itself or the software used to program the 
serial board devices. 


In the case of a Single port or a few ports not working, the 
problem is again likely to be the serial board's. In this case, 
however, correct data transfer between the computer and the 
‘peripheral can take place to confirm that the DORIVAGEaS is) 
indeed eee peers properly. - 


In the case of a device failure, the first task is to check. 
any interface parameters set on the device with the parameters | 
expected by the communications port (for example, using the | 
program CONFIGURE). Then the device should be checked per the — 
manufacturer!s instructions for possible trouble. 


5-10 


5.2 _ PEAGNOSTECS — 


f 


} 
} 


- (ENSTRUCTIONS FOR RUNNING DIAGNOSTICS 
“WILL BE SUPPLIED WITH THE | 


“, RELEASE VERSION OF THE DIAGNOSTIC SOFTWARE) . 
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